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Abstract of JP1 02851 50 

PROBLEM TO BE SOLVED: To provide a phase- 
locked loop circuit which does not generate 
harmonic synchronization establishment and 
stably operates even when the same codes 
continue. SOLUTION: A delay block 12 delays 
input data in a prescribed time. When a data 
change detecting block 13 detects a data 
change, it outputs a prescribed time window 
signal. A multiplexer block 18 outputs a VCO 
dock while a window signal is inputted and 
outputs a digital logical level as a feedback signal 
except the time when a window signal is Inputted. 
A phase comparing block 14 detects the phase 
difference between delay input data and the 
feedback signal and outputs an output that 
corresponds to it to a charge pump block 15. An 
output of the block 1 5 is given to a VCO 1 7 
through a lowpass filter block 16 and the VCO 
generates a VCO clock of a frequency that 
corresponds to it. 
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tzimmvc o^'a-y^f:: mssimm^t Lxmrnj 

»:^ajsg (PFD) ^miix\>^?,zti:mLt-r^m^ 
5^a-y jj'OTt^i^/cft. i!fie7 yyj^K^y'- ^ ^ 
^ ZIYIS' ii^(:><7>\b:hmmzmt.ti^u r^mis^^-rs 

y^J^XJlT'-^i/i^ VtB^a-y^^Xifji^iztmSiV 
COi^a^^ifi^ ^ti^tLX:b^ti. |iri2VCOi?n.y 
^fciS^UT. t^myyi^^J^XifJi'-i^co'r-t^^iti 
ttffi L> mEtiitH^iztm^-( y )<^m^i:tii:fj L. 

®i<^aj:?3^tcai:^3m^i&. frieii®9:^:J^A 
S.v:tii:f1m^^:mttlm-(7)^^'-i^J^yrSlm^t>^ 



0 , litner y rmx:hm-timnmmmLmiii^(7)nis 
it. miitii:h^TtmBi&imi&7 ^ Ji'^^mizmm^ 

tlXti*). 

unsmmw^\;z. mm2<r>x-}i^'f^^imm^<n 
^'j^)v^m.vK.Mz. mis^x-n^\tmiff'-9 
^\m}m<mwi\-hm-Kz. mm.'d!,-y}^=^\mmm 

^^Sk^amcOBinem 2 <0A:^«g^ /it »- ^ 

011. 

111*^6] mmm-m(mwiz^mi.yyyM.x 

•n^—9^mL\^X-->i(rmm:WM.\.WMX-h^—^ 
^^mMX-h'f—^(r>'}fii<\i\,-'-js{,z:^-ri\\x. KT 

xii'r-^ (^tLhijfi *) t t:m±iyTifi Lxm 
1 (r>'f~:f^itm^itiiti-r?>m 1 ^OT^-r^iSKketjus 

2:^ajU-cm2Ox-^'3g^ft-f^$:^aj-^^||2i0-r- 
20T-^'^^^^S:|inB.>^ ^ K'>m#i: LXlii:h-r 
.2. 3. ^^Ji40(affl|5lii(i|S. 

fi^—!^i:2m:thw$.^nt . mm^mzi, ota- 

®Stut-:^<0^ y:J^AA:^T-:? S-aHji^-ii-SiiM^ 
^i: , S9iet»-i!S#S(ci 0:iMSSn3tfl«Cfir<!D7>:J^AA 

iJf-^t:-m LX-:^comS Sr LRKA:^t- 

S**, ^•'fT-^A^Ja^. :^a»/:J'A*«S^, Ztl^ffi 
:hm=f-f:1fsx.fzmiS.X/m2(0'f-:S'^^imtiiHt^i^>^ 
*). IJiemi<0T-:?^fli«iaj||OT-^A*^(;:li 
l!^9:^rAA:^jT-:?*<. IJa^n.y^'A:ft«8^tcJi 

^o.y^'(cje^LT. IJie7>':rAA:^-r-:?<0-r-:J' 
se^Sr^ajU. |inBai:^^(cmi«0'>^:^H'>m-t«r 

ai:^t, i!rieii20T-^'i£<t:«iaiS<^T-^A:»^ 
(c«iiraseA:^T- ^i/i^ im^u-z^ x^yf^azM 
Mievco^D^^j&t^ -e-*t'ffLA:*3Sii. itnevco 
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RX/m2co2 - 1 v;u^ru^-9-*>4>^ 0 . Mie^ 1 <0 
2-1 v/Pf-ru^-r^ornHmi <0A:^sS^4iKF^®E 
SiJ^ffllii^St. B?fem2iOA:^j4g^{imnem^<OT>'' 

^'/utau^Ww. B!riesifi!A:ti^{ii5ieig i cd^- 

"^iztatiL. B?neii2<?52- 1 v/p^ru-^t^oHiEU 

•h:^\im&{^(r)=fi^-9ivmmv^v\z^ Miesiji?A 
ihi^\tmm2<^T'-9mdm\^<^mL^-)im-kz 
^n^ix^ ^^2<r>^^yY^m^\,zv&^\^x. m2 
(mmm'^t:Bmiii:h^iziii:hL. mB{mim^&: 
^^mi<^A:hm^. m2<7)xt>i^^. mitotii:f] 
m-. Rcfm2toiii:f3m'i:mttimiRr/m2(o{m 

msm 1 (^?j3m'7-iztimmm^tifz^yyj^A:fjr 
-^ii^. mm2<r>K)if^t,z\,imm\<mmm^ 

li. mi<7)a}*ffi^(cai:'3S-^S-. Krie3iM7>':5^AA 

m2<om:m^izmi)m^^ai:hL. msm2<oeL 
tsmf^^ms^crimm 1 <^A:^3^{c{i3i® $n;ti<f 

ieSfeA:^3-r-^'*<. f>ffeil20A:^^^^(c:(A|i^e^2 

. ^J^x:hy'-9<^m^ifimi.'m2<7yimm^ii*)%imt 
^MA:^3^. isi.x/i&^m-^mtimim/f^2(7)i- 

^m<^m^i<r)\h:hm-^z. imy*7ymKtim=fit 
mm 1 (r>wMmmmi}^<^ip^ 2 comi^jfig^tc-f- 

^mzw^^fix *J 0 . mm 2 <M-^ --Jifiyir^^ 

coffffST y rMA:ftismii?r£m2 <D<affi^aas«iaj«i 

o|tn2^1<7)aj:^3^(c, l?rier'>:^MA:^«^{41^ 

\iZW^^ixX\^h . ctiSr^fstrsfes^si. 2. 
3. t.ti\iA.<m.immmk, 



yyrj^K:}]^-9RX/mSR^Xti7—!^ 1 
tiriem 1 COS® 7 >':5^AA:^)T-:J'S.lXB?iie^ 1 OilM 

R^tt'f—?t:^2<m^vmmm^^xf^2<r>mm 
7 yrM.x:hT-iS'Rifm 2 <7)Mm^mxij x-rJ' ^ aj 

#>!fx-:5'A:'33g^. ^O yiJ'A:']^, RT/mti^T 
i:mx.timis fH2. ^3. RX/mA(r>7—}'^im.\!i 
ll*»4>=5: 0 . Mies 1 <OT-9m^liiS^<07'-:^X:fj 
i^^zimiiyyyAXii'f-^iii'. 1?^^ n y A:^ 
^t:«Mevco^n.yi?*^ -e^T.'fiiA:^;?ii. Kr 
IBVCOr?n.xi?lci5^tT. Ifrie^yrJ^AAz^x-:? 
Ov'-rJ'Sg-fliSrg^ai U > miiiii:hm=i'tz^ 1 <0'>>r ^ H 
'i'fi^Sraj^L. t5nem2<OT-:J'g5<l:«iaiSO-r-:J' 
A:ftSS^(c»4|!rSKeA:'37'-:?*«. BJie^o.y^^A:'! 

BVCO^p-y^'tcfB^LT. s?ieKfeA*x~:J'<7)-r 

-^^it^^mu iiiiutiiijtm-izm2<f)t;^ y]^^m 

^^tiiiJt. S!riBm3<Ox-:J'5g-ft«^a}ff«Ox-:5'A:fJ 
^tc;«KriB^ 1 cr>mm'yyyM.X:f}'f'-:^i!}^. mtZ^ 
a. y:?A:^J«&?(c{4friavc 0:5' o-y -eix-ftiA 

M7>rAA:»37^-:J'<7)7'-^'^>^j^giajU, ijaajifj 

mTizm3<o^-( y\ir7m^itii:fjL. mm4(OT- 

y^5imiil^'f-:9XiJtQ=FiZimim 1 OMj^Kfe 

xtj^-^ifi. md.':^u y9X)}fis^^\tm£vco'9 

U-y-^ifi^ ^tl^ixX:h frieVC O 9U y9 {zm 
S tT . Itrieil 1 iOjiSKKAl^Jx-^'fO-r-^'Sg-ffc^ 

m2<0A:ft^. SiRA:^j^, &vaj:fj^$-«ii.yi 
mi, ^2, US. atX|g402-l v;H-rP'^'-9-3&» 
4>=6rO, lffBlll<02-l'eyWf-7't'^'-9-<ol5r^l<o 
A:^^4Baie®I©l«iJ%Ji#g(c, IJiam2<0A:^S 

immi<r>^^y\i^m(izi^i,x. mi(m 
Mm^^mmi!,fi^{,z\iii] l . mm 2<o2-i'7/u 
i-ru9^(^mm i (oxiif^nmBMEEmm^m^ 
aic. m^2<7)X:fjm'immi!^<r>Ti^^/i^u 
<fl'^z. m^mxijm=f-iiimm2<0T''-^mak\ii 
^<7)mm\iii]m=Fizmm$ti. msm2<r>^>(y¥^m 
^izjmtx. m2<oimm^f:mitii:f}i^Tiztiiij 

mm3<02- i-^fUi-yi^^-^c^mmKoxij 
m-timsMBmmm^miz. mm2<r>xi}^i 
msmi^iOTi^^jiikmi^^Hz. ms^xiji^a 
mim 3 <^T-:^^miii^mBiiiijm=fizmm^ 
ti. mmsio^^ y]i^m^iz!imLx. mscotm 
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t>Z, B!fieil2OA^^^{iB(rlSfi'r^c0-r>''^;H§]lK 

comitiitii^'^^zmm^ti. m&m4(r>'y^ y H-^fi-f- 
izjmLx. m4<oimm^t:miiii:fjm^iztii:hL. 

izumB^Kmm^yrAXij'f-^iii. mtdm2<o 
x:hm^iziitmm i ^ti^tixij $ 

1 o^iJl^^j: 0 i, t^it. mi oai:^s^ 
Wfim^ 1 (ry^^wmii 0 fcii;h.Ti^4 i: ||2 

oai:^ag^(caj:^3ft-f-^ai:^L. a(nem2ofiiffi^^ 
-h-T-^n^^ -^m2<r>xi^^\iz.\tmi^2(mmm 

-eix-F^iAi^^ix. IJie^KOiiJiRlgA^-r-- 

'!''-i>^x-h'r-'9<r>m&im^2<mm.m^i, o t am 

Tt^St#l4. lg2oa}:^3ffi^{cai*^-f-S-ffi:^L. M 

tern 3 oi>iffl^fe!@c^ai#io B?feii i (nx-h^\.z\m 

i*raem2<7)jiS7>':J^-i^A:^jx-:?<ofifcig;&*i?riB 
^{=aj*m^s:aj:^L. miM4aimmmm!ii^ 

linem 1 <0A:^«S^(i(4BJifim2Oji®^^:^-r-:J' 

B<r^2coA:^^tc<4iJieii4<o*iai<i#3&f, 
*i-e^A*sit, m^2<^jijiRiKA*-r-^'<ocaa 

~:5'<^{(aa**fi!neii4coj§M<i#j: o t®h.Tv^^ t # 

^2oa}:*4g^(={U:ft^i-f-^a}*U. urSf-^-i^* 

=f: KJfd^-^iWi-^mLtcMl. ^2. ^3. &t/r|g4 

:^Tiiiii<oi?rier TMA^sg^iisiEB i (^mmwL 
^iMen 1 <p{affl^«^ajii<7)iinem2<^ai:^^ 

m^^r -y rmxi:m-\tmss^ 2 (rm&mtmj^ 
aj«goiir^ 1 oa}:*3«g^tc . tfne^'^ vma:^^^ « 



«ofriei?ioai*«^(c. m§s,y^>mx:h^\,imt 

tern 1 oai:^^tc . tmy^ ymx^m-\w^4 
<^^mTmi^tii^cr>wmm2<r)^±m^i,z^tL^'tim 

m^tLX\,^izt^^mt-ri>m^i . 2. 3. tti 
it4(7){mmmmm, 

*<A:^) tlTiffiiJi^iiTt =y>yj^X-f)T'—99>^% 
±*«OT-®frrS^i:Sr!^t'r«.lt^l. 2. 3. 
4. 5. 6. 7. 8. i:'t:t49iO{Siffil^«ilHjK. 

^\^T$> 0 . i-riBx- i^mtii^^immvc o ^ d .y.^ 

i)'X:fj^ii&mi!m&^iifc'7>rJ^XJi7^'-^ff)i.i^ 

T*fi*)xmm-i>zt^msifti>m^i . 2. 3. 
4, 5. 6. 7. 8, ty:iii9<^{mmm^m, 

i:mtii•ri>tltfxr>immmmmlzii\,^x. A:*j$tut7 

i^^'-^A*x-^'i&ji®S-li-S/t«><03i3i#gfc, frs 
'?y:rJ^X:h'r~:f'<Oy'-^^ti^liiLX^^ y)t^ 

MSm^mzX ')3m^fvf::9yyj^XiJ7''-^<7ms 
tt^^^y]iy^i^y h^mzX 0 i^y h^ivf::^^ y 

H»>«^<o^i: =&jtss! Lx . ^mmzm ttztam^ 

y -f /urJ'TOi: . mi&mm^st<^tiiMzm ttimm. 

cff^i 3] mBy'-:^%^{mai^mi. t-^a 
07*-^gg^^aj*if*>4,*'9. x-:?A:ft«g^(c(4fie 

5 V^J^X-hf—^ifi. IJIB^ o -y ^ A:ftSS^Jc«lll2 
VCO^'n.y^^t, ^tt^ixX^^ix. MBVCO^n 
•y^tciSgfC. |frE7:^:J^AA:^7*-:J'<0T-;?^ 

s-^ajt, itnea}:ti®^(cifne'>'f:^H»>fi#s:tii:^ 
^x-nm-. ^.vQi^-nm-^-^^h^.-^\>y^)-jy 

7a-yr*»/t,^0. MieDA:ft^^tct4fi3ie'>^:^H'> 
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^2cr)Kii^^. mioaj:^^. m/m2<Dtiititlm'F 

m^ti^7yrj>.x:h7'-:!'<omsimsmsm^j: o 
^^mzw^^iix\^h^>:.-kimi\:.-i-hwm\ 20 

m^-^ 1 4 3 IJie-r-iJ'^^fb^fcB^a^^Haiev c o 

littstm 1 5 3 tsB^f-^mmm^mi. x^m 

2<0D y ij «yr70 y roAilfji^&l/^lineANDy- 
hO— :fr<7)A:^^^(C^^|^^ mm2<r>DyV'yTy 

a -y :7-<r)K^a}:t)i&f-^S!r^ A N D h oflfcfrto A:ft 
^ 1 <0D 7 u y yy n -y roA:^j^^ S^X-:??^ 

fl:^jij|ii07'-:?A:^3^i: LT. linemiat^iem 

2 <0D 7 'J 'y 7*7 n <y a -y 

ffl^^ikti^t-r^ll^^K 2.. 3, 4. 10. 

1 1 . tf::iil 2(r>immmmB&, 

imStm 1 6 3 ltraT-:J'SHk«?{i!«*«, A:ft«8^, 
rJ'D-y^'^. &y^a{*ig^S:lii.^lglOD7U •yT- 
^o-yT-i:. xijm-. ^u vi^m-. Km.^a-nm'f-t 

S:^;t/S:II2(0D7'J •y7'7n-yrt. ANoy— hi: 

i&^rL. l&l<^D7i; •yT7O.y7*<0ai:ft«S^'i&®2<0 

D 7 u -y r7 o .y riOA:^^^Ai/|rneA n d y- ho 
— :fr<oA:^ss^tcSi^L. miem2<0D7 'J •yr7a-y 

roRiEaj:^jia^ s-nneA n d y~ h <7)m<^xi}m=F 

LT*S(£ u , Miem 1 <^D 7 y y r7 n «y r<OA 



:^«^^$rSIS7'-^^^t^ailf<7)r-^A:>j4&?t L 

fna^lXlfBfneil2<7)D7'J 'y7*7n-y7'<7)^n 

•y i^m-^^m^zmwrr-y^^mi^^ o -y 
tLT. BtrieANDi5issoaj:^^^s-sMT-:^^-fb«i 

5, 6. 7. 8. 9. 13. ^;t{il4C0filffl|5l^IsI 
im^ll] iraigl<?DD7'J«yr7n«y7**«U-fe 

•/hA:^$r^LTt^^^i:«:#Si:-ri.if«3ll 5i7t 

[It:^l83 mimiRX/m2<ODyv yyya-y 
yi)K frieyco:j't3-yj^<?Di:t>±*«0"C^'o.y:j'stL 

111^193 l9[ffilll&t/ll20D7i;yr7Dy 
yfi^. friavco^n.y^Oi[-i5,TA*0T^'o«y^S^t 

scifcs-iifSik'rsii^i 5, 16. iytttiTofi 

[0 00 13 

L. !^(c. v^--^'ei^l£^XxA^/v<07>':J^AA:^-r— 
^*»4>^' o -y ^^-f-^ttajt-^Jti^xO^ o «y ^ y ^J^^'Cy 

[00023 

ri.fc*5v>T. tmiizm^^m^y^i^y^xhh. i<o 

0. mm. ^mm^m.f.z3;:*)^\:.t:im.^^mirthfi. 

01 8(C^§^i^J:5tC7:^:J^AA*x-:?*»^> 

[0003 3 01 8(c^$ii|,x-:?ai^:5'a'y:J'H^ 
PLLHimis #^^6-3 1 5 024-f-i^$g 
ffl#lf. No. 555 7648) (Cia^SilTV^S. 

[ 0 0 0 4 3 0 1 80(flpfi|gfi)!;l.-7lll» ( P L L ) 

'f-^Xfim'l 8 1 (3A:ft§iTJtA:fjT-^ 1 8 
lA<0^4m$rmsiJL. -e<7)^«t LTIiJ:^!^-:? 1 

3 i: . xiiT'-if 1 8 1 A^ 2mm-rhmmm^ 1 8 4 

86i:. Mfi§fIsiBl84*>/i»023if&S<i/>:T-:J'18 

4 AkVCO 1 8 6*>^,<0^n.y ^?m#l 8 eAkOffl 
ffl$-ltS?i-f^fiffiJt®laJ8& 1 8 7 i; . fiffllfcKlHlK 1 8 
7 *>4><?)Jte5^m 1 8 7 A $•^^>'r;^3^-;^ h'f & s/ 
HJ^-f -yf-laJK 1 8 8 1 . XfiT-^ 181 A(cS-:JV^ 
T S/HX-f yf-HK 18 8 S-filffll^^ S/HlBI»m# 
189A«-a}:fj-^l.©lfflIlHlKl8 9fc. S/HX-f«yf- 
iaKl8 8*»<^><7)ai:^188A$r7.f/U:J"J>'^^L. V 
C 0 1 8 6 Sr$)Jffll-f 4m£Efi-f- 1 9 0 A i: L-ca:^J-r S 
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l&mkj^y^fl'^ (LPF) 1 9 0i:$-ltLTlr^|.. 
[ 0 0 0 5 3 HI 9<i. mi 8iZ7rrr^WO^mzi5lf 
&i6f^«^$-Srr. X-hf-S 181 A(i. SfiSEffil 
84{CckoT«agl84At;3Sm$it*. a»gl84A 
ti. Ciffiitt^EIKl 8 7(CJ:-?T. VCOaj:»3l8 6A 

IlISf4<0{fJ:t>18 7AS-^-r^. VCOill:*3l8 6A 
. OOlffl**, flfiSEIKl 84<')ai:^l 84A<7)fiFfSj: Oit 

\^^>^(rmj^)v:x.(r>n)vxn^^'th (0i9o 

( E ) <D ( a ) fc^-r ) . VC Oab:^ 1 8 6 AO 

<affl**. fifsiHiKi84<oai:fti84AcofiHaJ:0jm 

\,^<r>%)^f\^x<r>fV\^:xn^^tSEth (Si 9<o (e) 
<^ (c ) fc^Stf) . 2o<D<t#^{c:{4ffi||;{)JiEut # 
ai 9<0 (E ) <o ( b ) tiqrrj: 3*0''C;PX(i|g^ 

[0 0 0 6] «ifflifciillI»18 7<0ffi:ftl8 7A{4. ^ 
fi[ffi&IK0Kl8 7i:LPFl 9 0fcoS{c:ffi 
g$iiyiS/H;?.-f .yf-|g|j}18 8tc«|&$ns. MfQ 
SKI 8 9f0aj*m-f-18 9A(i. 01 9<?) (F) 

i: p ^: S/HMffll^-^ 1 8 9 A t LT S/H>^^ 
•5'f-|lI»18 8'V#|J&Sit^. S/H«««I^#18 9A 
S/H;^-f y^HIKlSeS-. ONiytttOFFO 
1^tCfl70#;i4.. S/H$!|fflIfi^l8 8A*JONOt 

C10PLU4. "^^-r^iyi^^-Y" \,z^£h, fip 
tifflJt*S[0K<7)ai:*jl8 7AJ4. s/Hx>f-//Mg 
K^crt-UTLPF 1 9 0A.A:^$*L. iOPLUiii^ 
OPLLiftf^^tTO. Ciltw^JL. S/HSdfflKi-tlS 
8A*«OFF<7)i:#. i<7)PLL(4. 

C 0 0 0 7 1 ^ h- 14, jj^^^f? 

-rJ' 1 8 1 A*<, :^V^ai^U;t|iI-h'.y h ( 0<Ojii^* 

^{4 1 «OjiiK) T^a^^fc:. p L L*«*j«|«®fc:MS 

[0008] S/HX>f y^lHiffil8 8<0aJ:^18 8A 

li, LPFi9 0fc:J:-:»T. DC (EiS«ie)SE19 
pAfcS^$n*. PLL<0t«JiiW^J4. HfSFigill 
8 4 iOaj:fj 1 8 4 A V C O ifJ:^ 1 8 6 A OfifflHAt 

SI)5>II1I»18 3«. M^$tii::^a'y^m^l8 6Ai: 
fflV^T . A:^-r-^ 1 8 1 A<OlWl«®*ai)JW-i . Wi 
»!IIHIK18 3I4. S190(B) {C^ai:^gggl8 3 
AS-ai:*jf l.7t«>tc. 181 AtoSlgOi&ff 

[ 0 0 0 9 ] 01 8*C^Sil*{SHaitR|5IKl 8 714, 



-Q6i:a£tn:SffRiai/R2*>4>i5:SmiO|gK(4, ^ 
:^ -r- 1 8 1 Acoiiiffi i: -T-X 7 U >y 7*7 D v 7* 2 0 
l<OttJ:>3<0{4ffii:S:ifc®^t--5>. CdT. v;^^7'J yr 
7a .y 7-2 0 1 {4, g|«l|IsIS& 1 8 3<7)-^fi£g^T'*o 
-friOtHijlOHi. VCOl 86*><i>tOtfl:ftl 86 
A^Of^i5'9T■^,& (i¥«B{4. !»g3¥6 - 3 1 5 0 2 4-^ 

[00 10] ^y;:. h^>i^X:^Ql ^ Q2. S.I/Q5 

it. X:h'r—^<7)imt 9 0 • mM^-^t:X:hr~i^<r> 
cai:'3K/W4. X:h'f-9<0'7-'!fit(7)?t.izm^ 

[00 1 1 3 02 114. VCOl 8 6<?5|^i&Srr0T 
C:<0VCO18 6{4. :c5^ y:!^y(fyy-ft^\i'7fi^ 
^<^yu—^ (emitter-coupled multivibrator ) VC 

oT*s. 02 ic7)i3]K<^, h'^yi^^Qi-Qesa/ 
J^aSlRl -R6*»<?>^:SgPt»-l4. iEfliJii$flJ*«Bffl-r 

»4. h9:^5/^^'Q32irXQ4<7)3^^:J'-CfcS. ckt) 
OKcO. h7>'i^':^:J'Q7aiXQ8i:^-r>'N'>':J'Ci:*» 

(4, =Sf^r-''^S^^'C'^^^£ilait^^£mS^gI ctcJ:oT^;c 

4>ii*. i<ovco<D5a®4, mmmisi^mLx<om:fi 
?>^tizj:mmx^i>. 

[00 12]^*$. i<0VCO18 6*>4><0aj:^(4. 2 
O07'J y7-7n.yr21 1. 2 1 2i0^n'y:^jgi'tz 
^Sit*. Cil^>2O<07i; <y 7*70. y 7*2 1 1, 2 
1 2«. SI»g(aI8Sl 8 3Sr«figL, ~:fT<07 U •y7-70 
•y7*2 1 1(4. 02O«O'7;^^'7U.y7'7n.y7*2O 1 

[0013] 

(f6BJ**M^LJ:dt-r*iiai] L*>U=5r*«^. 018 

(w. i<?Disi»{4, (i&iimMy -< ju^coRcm^'^m 
m<. a+<osi^tjfe^-t'.yhois). ^^L^mtm^ 
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[0014] m^th t . X 5 y^/fy y'/U K^/Uf-yN' 
^.^<^^-^m^ii. y-K9A<0^a^ia (Fclk) 

(mixed mode behavioral ) v'SaU—^. SP'l^SAB 

m^-V\t. 1. 2 5Gbps ^i^v:. t/nW 

^(i^ L=0. 3 5jum. xt::J'^i^A'yUO 
*|V^B i MOSTD-feX. Vcc = l V(C*JV^XfT = 
2 0GHz. ttTt. $<>tC. iIWjgafeifca)„ =12. 
6X1 06 rads/sect, ^^e: = l. 0tS-<g^L 

[ 0 0 1 5 ] 02 2fc:5rrJ: PLUi. •r-rJ'r 
yr:^:7'yt' ( i o Q%'f—9^m <nmz. Fcik= i . 
2 5GHz x-^m \.tzmMzm-i, . ^o-:rc% x- 

^'f&S^tOtc^&i:^ (t >6/zs) , FclWiBf^i:^^ 

2 4 b' y h c^*o<7)3*g!<oft t -CHi-r S . 

[ 0 0 1 6 ] ||2tc. 01 8(c*f HIKti, A^x-rJ' 

10 0 17] |nISi?|#ii;?tJiH{i. |S|«S§l#i2^fiff^;&J 
§ji;?tiifmijiv>. 02 2{c*iV^-C. vlOlHlgMi. PL 

L<?5Bja®a3R*« 1 GH zfc^Lv^t § . jDs^r^aaa 
(fcik=i. 2 5GHz) ^s^-tsj&j, ^(omi&m' 

80 0MHztC^LV^i;#{i. Mo7t^^$:g|^-f 
( 1 GHz3&>4>8 0 0MHz) •'S<03^<?Dt^t^r&. 

[0 0 1 8] 01 8<oj3imzinf^m3<7)!sm\±. 
[0019] h v/uf-r^'f ■\'--{aggiaiis<o 

^tf. fiiffllfcSSA:']^^<^^«[a** ( f t f ) # 
(f 1 2f ) <r>tthX'mtXhh, oio, CLOlalK 

[0020] *5|B^«. i^«rC'<^l^»|5ii^ll^-<i- 



[002 1 ] 

7>-:J^AA:^3x-:^*>4>^'a^^<i-t$:iiftait--S./v; 

MUv_>yM.x:h'f—^<^'f-:5f^it^mVil.x^ 
'f>'H'>(l-^S-^-rSx-:?^^b«^ai¥gi:. IffiSji 
®7^^'AA:'3x-:J't^©gii^t<7){affl||S-^46. ffl 

^^mcoiiifimmizm t^jg^covc o ^a-y^^^^ 

iz^ LxmS^^co'f>':$';i^mV'^Ut JttifnBV 

c o ;7 n •/ J? . m&mm^t Lxmrnjiztaij-i-t 

[ 0 0 2 2 ] ^m^frmmmmi. "yy-STM. 

mm^tev^T. x-^'^ixfz=7yyM.x)i¥-^^'k^m^ 
^itcib<omM^mt.mmyy:rA?jjT-y<7)r~ 
ym:.'&^mLx^-( yi^^m^ttii:fj-t-t7'-:^^'(t 
^lii^^t.mm'y-(yy^m^t:iyyh^itS>y:ii!b(7) 

^^yv^^-yh^mt. mmm^mizj: omm^ii 

fcyy^>'j^X:fj'f-i^<o{mbmm^-(y}'^->y h# 

immizmtt:!ii:hm^t:iii:f3-t?,msim^&: 
mimim^^^i^cotiiijm^izjmLxiii:f3mE. 

(^wjw^^mKri-hm^y^fuy^t. wm 

[0023] 

[f^ffl] *^H8tt. w^mmc^mi ( p f d > .3^0 .y 

#^^6-3 1 5 0 24-ti^tC^ 
Sii^ttOtM^rS. PFDrn-y^ti. lXli:0<7)3l 
•eoA:;»)<i-^fc^L>t:tS. Wk-otzmmSL^m 

x-rJ' t ^ D .y ^<0S4P L L(C<)6fflS*l 

7tc:t*<^(r\ vcofcPFDfOStcv/l-^ 
rU:J'1^ro y S:g< d i: i 0 P F D i& P L LfOffl 

[ 0 0 2 4 ] T'-rJ'Igflseiffiro V ^ J: -5 

ti. ^/uf-rUi?ifyn-y:7cr)S^:^j^flt}^§fi^'> 
^ K p F D m «y ^ '^co^fiiifi-f-s-i'ifflit- 

:i<itJ:0. iiSx-:J'A:*3i:^§Jim#i:OCaaJt 
KSrPFD-Clf^rdPLLTfc-^Tfc. iSBi!"r4K- 
( lX<iO ) <^t'«y h$r#tiA:^3x-:J't=if LT. «^ 

[002 5] t^tc^ VCOcOA^J/-HrcOig-f >'e- 
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i^cr>x\ PL Hi. mm^j:mm3\^jL^t: (^tmfm 

,10 0 2 7] ^oisISti. M^O^H5-^S-S<C 
[0028] 

[ 0 0 2.9 3 :*:5|Ba^mi <Olllfi<0?g®S-H 1 t^^-T. 

c 0 0 3 o J ziomsmmmmi. mTi>>ii>^?>, 

( 0 0 3 1 3 n ( = 2" - 1 ) b'-y h^OT^i/r^/t^ 
( F d a t a ) 3&fA:^Stt§x-:$'A*^ 1 

1. 

[0032] ^-S'Kfym^ 1 1 x-:J'A 

[00331 x-rJ'A:^^^ 1 1 kzim^K^ Xfi'rl^ 

»>m-f^Srm:ftt-*-f-^'S^«ia}:ray ^ 1 3. 
[0034] mmrci ^y^l 23&»/i>OjiM$n7t-r-:? 

imm^ (Ffbk ) fcoiaffin^-eiajL., ^ 

14. 

[0035] mAimru v^i 4*>4,<om:'3fi^tcj5 

■^^r— >''.-K>'ryn -y ^ 1 5 . 
[0036] ^•T—'JUKyrfa'y^f 1 5<Dai*«flEtc 

1 6. 

i0 0 37iiSMMS&y 4lV^yu'yi^ 1 6(oai:* (v 

cnt ) IZtmLX^UT^^^-th^MTX^m 

(BG) ^UT:^iiznm-rhm^(r>9n'yi^m^ 

(Fcik ) $-^-ri>m82©Jffll%liS (CCO) 

xsmKummm^ {V CO) n. 



[0 038] vcontmi)mr^y9 i4t<rm 

.ru:f1^yu>y:?'l8{i. A:t»$ix^ 'W^/HiSU 
^V" *^{i^o.y:J'^-f- (Fclk ) <7)rt«0-:)5-^{affl 
lt®:^a y 9 1 4'\^§JS<i-f^ ( Ffbk ) t LTaj:^-r 
h. v;^^r^-:?'1^r^•y:^' 1 SOS^A 

(SEL ) {cA:^$ns-r-:J'^-ft1$iai:/D y^ 1 3/>> 

•^^-^ >'H';'fi#«. VCOl 7*»4>0^' a y ^'jl-^<2 
fflJt^rP -y ^ 1 4'V<0ffSft^fc tT<$ffl$fLS;(>\ 

mti>. 

[0039] m i <^{saiifcisiiii&<^«6f^fc-:>v^T 

[0040] *3IM<0J^®{CfcJtl>tifflifc«jy a >y ^ 1 
4«. WAIf, 02(c5rrJ:dCw. ^^mm.\iin 
( P F D ) Srf Offl U:^CHi^ifiaa:«iajrn -y ^ 2 1 -efe 

[0041] P F DT-Ji. ^(OXijm^ ( Fre 

f ) J§Sm# (Ffbk ) <OX.y>' 

^mcommxit. fmrnm^turx^^ y^^ 21 

^cOXijm^ (Pref ^VrJ^AA^-r-^'T* 

( Ffbk ) b LXii. 
n-y^ (Fclk ) *«Ffbk bLxm^^tth. Ht-yX. 

Fref iJtJiFfbk <^\>^-rm^^mmtt^mi:mf^ 

<o:c>yi^(7)^\t-Wcri>b\im(>^\\ ^ZX\ X-h=r 
— ^'Fref (CjSt-T^fJi^-tFfbk (OX-y >?0^$-$II^ 

^'f'-9^% ( "0" " 1 -\ X« " 1 - 

"0" ) ii^m^^iaf^b^ . voo^-)]9u^9m^P 

elk ^{iaaSMi:^aira-y:J'2 l/^^fji$-^. x-:? 
<':«gfll**ttaj§n^v^i^{i. ^-ftx-yi^^r^nr^rv^m 
iB^.. ■rj^^;H&au^l'Sr{jaas«3a:ttaj:ro.y 

[ 0 0 4 2 3 J: a tmmm^^wm-h t^^m-m 

bVX. fifc©m!5rtiOli, — :^<OA:^tCTi^*:?;l^a 
U'^/i^^S^i. ffi5r<^A:ftfc:Fc 1 \iiifim/k^ith 
v;^^7•^^•*^7'^ «y ^ 1 8'C^)'6 0 . -^jv^-rv^^ 
ya y^l 8izii^ X:fj$til'fi^9f\^m]^^l^tfc 
liFc 1 k«^^rSraj:ftLT. c:ofiffll^a!laIKj5>«. CI 

^:^>!5:v^. Cio^^m-^ll, vco l 7*»<?,co^a-y^ 
Fclk >''«;l^>^;t>«. v;^f-ri^i5'i^rn.y^ 1 8$-iiiSL 

T^afflsafeseiajyn -y >t:a6<^^ ( h 
""^m^bmrn^, 

[0043]'>^>'h' '>fi-tJ4, A:*3T-:?<^^ttC*t 
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[00441 *^.:. (ifflig^a^airD .y ^ 2 1 (CA:'^ 
$il^Fref tFfbk ^Tj^KOX-y i^'coSfcJi. ^U<iSrft 

mwrn-^m-fxi ^ ^ 2 1 ^<r)Xi)^-^ < f r e f 

t/cJiFc Ik) co#^<7)x.y>'- (i:*>±7&<0i^c{ii: 

Fcik <7)Kit<7)X y V ( -eixmS:-^ 

=3rv\ Z(7itiib. ^-^^itm^ruy^ \3\i. Fci 
k (cioT^n-y^SixS. COJSII. PLLcom^fjS 

[p 0 4 5 J imm^m^ y 2 1 ^<Di^m^ 
**<e^^^^o•c. x-nf—^ (Fre f A:^ft^) 

\i. mmyu^y^ 1 2**, A:*J-r-:?^ji®S-lt&fc«> 
[0046] f-lr— 5^.-K>7*yn «y 1 5«, ffifflii*^ 

st^airn .y ^ 2 1 oitji^tcj^tT. masm&y ^ 

rn.y;^ 1 6i£r3tSi;7t<iStm§-li:. ^cotbijmZ (V 
cnt) ^-Sg^kS-tirS. 

[0047] VCOl 7«. l&S^my -f/U^^ytJ-y^ 

[0048] liLtcDj: oizLx. :mm(rmm(om.mm 

[0049] ttz^ mSiZ^-TJiolZ^ vconoj^. 
•eiltcjSbTjiSra-y^' 1 20g®g^$ijffll-f& 

[ 0 0 5 0 ] xS^:?;Kaffl^»SR«iajS ( P F 
D) tcoi^TJi. V:?^o— h;ur WN*-— J; Oiil 
HgS/lTV^S. h'r^'rJ'-R. E. B e s t Cii,. iji^ 

«sJilK7^#xhy.y^ •■:7j._XD«y^ H;p-rx. -fe 
^y-, ■rif'f^, rvH rru^^f j^a:^x (-p 

hase Locked Loops. Theory. Design, and Application 
s") J <0jg8'<— i^fO-r— :/'/P2-l(CPDM4i: LT 

mm^ixx\^h, 

[00511 mz. mA i^mLx. ^^n(^m2<^ 



[0052] zcoa^smmmm^. m 1 <r>mmcr>mm<r> 

•7)Ui-Tly^:^yn y:!fl8lZi^i.X. ^-OY^m^ 

[0053] z<D^-< yv^m^i^yhm-y^A 1 

S: V c o 1 7 o .y \,zmm t T aii^t- . 
^(rira y^ii^ mi(rfmt&(mmtmmtzmi¥t. m 
KommcDmmtmm. xijy'-^iznLxmm^mL 

[0054] 

[^09] 05t*^HjcO||ic7)||S60!|i&^-r, ciofit 
fflHaiHISSli, 3i@|HjSS5 1 . T-:$'3g^aitS (DT 

D ) 5 2 . immmLmins 3 . ^^-i^-^-K^riaiK 

54, iSl^jiia^ ^ /PrJ' 5 5 . VC056. 2il/f2-l 
V/Pf-rU^'lf (MUX) 5 7i&mT>r'>^. 

[00551 iftf^tcov^rti. m 1 comm<7)mm(miiF 
[0056] ^fc. 2^^jifiai<^j; -5 1:. CHaigsagfcBiaj 

[0057] <>:tC. m2«^)||itMt:oV^T067bMH9 

^rmiLxmmi'h, 

[0058] :mfi&m<omsmm®mt. m e iz^-tx 

5iZ. jiMlfllK6 1, lll<7)-f-:?3SYh«iaiS6 2. ^ 

2o-r-^'3g^tttajsi 6 3 . 1 <o(affl^«a«iajs 

(PFDl ) 64, ®2<Dffiffliga^ajlS (PFD 
2)65. ml<0f-^r->''/if>'7•|lIg^ (C P 1 ) 6 6 . 
m2<0f-r-v^;Ky:r|5iK (CP2) 6 7. )U-yy ^ 
(LPF) 68, VC069. Sgl<^v;k?-r^^' 
-9- (MUXl ) 7 0, mj^m2<7)-7lV=i-yU^^ (MU 
X2) 7 1 SrWLTV^S. 5r*3, mmi^e K^I-TStC 
fcv^T, 5:^:J^AA:ti-r-^'(i24MK$^i, -:i5-t4-?-<^ 

[0059] :*^^co{4fflPia8(B]K{i^ J; 
«ia7t=^-rj:d(C^fi!i$ti^. OT, 07i:S8fcS: 

[OO6O]08«, m7i>z7i<^ixhmwr>^m<r>. &. 
mmmiMizmh^ ^y^y-h^-vx'hi-, 

:J^AA:;'Jx-:J'tRSgA*'r-:?) oagg, jiglTn-y 
^ 6 i*»i?.ai:^$-h.&ii@A:ft-f-:$^8 1 Aatr8 1 

B, VC0 6 9*>/i,ai:^$ix^||^$ii;tai:^i5'0.y^' 
fi-tFclk 82. ^-^^imi!&^e2i}^hii!,^^ixh 



.41 02851 60A^I_» 



(10) 



0-285 1 5 0 



n^CJ^'^ ^:^^ixt:) ai:^x-:J'8 3. ^-^S'^it 
■^84Aa.l/'8 4B, V/^^7'^;?^^7 0. 7li)^h^ 

:h8 6A. 8 7A&IXS6B. S7B. RZ/^ ;l^-Ty 
'f/P:$'68*»4>ai:ft$it4DCny^^flE88 SrS^ 

■r. 

[006 1] mm^ment. x:fjT-:S'8 0ARt/8 
^81 A&tx8 1 BtLxta^-rt, mmm^e i t^h 

^•^'^iXtcMm&!,-h^'-9 8 1 A. 8 1 Bli. -f-^l-Pfl 
fiiffi/ia^fc^aits 6 4. 6 5 <7)Fref A:^'V-e-iX'f 

<td<l. 5b'>y h<Dia-CiEL<Iilf^-ri,. Cd-C- 
Ji, " t d " = 1 t' y hCOiiSt-. j@illlj!j^6 1 rtT'l: 

[0062] y'—^mcm^^^ 2. 6 3«. -e^-e 

it. A:fJ-r-:J'8 0Ai:8 0B<0^<B^«iai-r^/v:y)(c 
^§^1^. miOx-:5'K^^t«^ajS6 2(C{i, 

8 0 Ai;{U:^;?o .y 8 ihifix-h $il. mi tOx 

-rj'sc^'fk^aisie 2(i. \i^ti'^^yY^m^8AA^^ 

\<ry^t\^y\^y^i QffMWOi (sel ) /vai:^-r 

OA<7)i:*,±*J0i«yv' ( "0" ii-h "X" *^^^^) 

[0063] nm:.. m2<7)-r-:?3gfl:tJi{tJS6 3 1= 
li. X-)yir—*^8Q%h^-h9uv^82hi^X-h'^ 
it. m2<0x-:J'^t«iaj«6 3Ji. tlJ:b'>'f:^K'><l 
#84BS-. W.2.<ry^)V^yvi^^i xay^iSijX-)^ (se 
L )-^a{:^3'r&. i<oli2<of*-^'g5fl:gia{iS6 3i4. 

A:?J7*— ^'8 0B<OiLl:i)*0x.y>? ( ''0''*>4» "1" 

f 0064] lll«0x-:?^^fcg^aiS5 6 2 

li. 20iD7y vT70 yr6 2aAtf6 2bfc. lo 
OANDy-h6 2ct*^;S>^:S. -^T'. HlOliiffl 
^aad8t^aj|l6 4*^. A:^m^8 l ARXJ^8 S AOiLh 

#8 4A{i. Sl<OV;l-f-TU^1^7 0fcWfC. VC 
OiJ'a ^'^■^8 2i0iLh*«»)Xvi^'?-ttaj-r&i 3 
ai::^Sit^rfth.tf'ar^'3rv\ z<7)t:ib^ yO yzryay 
7*6 2a2SllX6 2b{i. ^(w^p.y^'g-^8 2<7)±1^T 
*iOX yx'-C^O.y:;^$ilS. 7 U ^r70.yr6 2 a 
&tX6 2btANDy-h6 2ci:{i. '><>'H'>m-t 
8 4 A*<. x-^35<tS-«iai-f SJKtc. j: a t' 1 X- 

V . ztni. m 1 (^msmmi^m s a <DA:^m# 
8 1 Artio^bx .y j^'i^at . A:^m#8 5 ArtosjHt 

x.yi^'fr®t*^L<^SCi:^«PJE-tl>. 

7y •yr7D'yT6 2aJi. Az^T'-rJ' 8 0 ACOf^a:!^ 



.^$r. vco^'o.y^ft-^8 2oi:^T*fOx.y>;$-ise 

tltz) 7~^8 3i\i^:h-th, 
[006 5] m2<OT-:5'^^b^aill6 3i. 2 
O07'J yT7Oy7-6 3aai^6 3bt. l-POAN 

^aiS6 5 i)K X:t3m^8 1 B . 8 5 BiOi:±;&i Ox y 

2^"e. mstm^rno tisM-t^ t. \^^m^8 

4B«. VCO^o»/^m^8 2<7)±hi!fS0a^'yi^iriti 
aj-f S J: 3 (c||2<7)v;Pf-r^ ^ 1^^cA:^ ^it^/g"^** 
*>^«0-C\ 7i;>y7*7a-y7*6 3a2a,t^6 3b{i. rJ'o 

•y>^#8 2oi:^T*rOx.y>'*T^'o«y^$^i^. ^ 

U yr^o .yr6 3 a^yre 3 b t ANOy-he 3 c 
ai:^'>^>'H'>«^84B*^ -f-^'^^**^aj 
^it^mc. ^ j; p i:' 1 x-rJ' b'.y hco^. " ^ 

m2c7)fiiffi®afefS[^aJtl6 5<7)A*fi#8 1 Brt<OS&(b 
X y i^'Oifci: . A:ftOT8 5 BrtcoSS-ffcX .y >?<;^t 

[00661 *^fia|{c*5v^Tii. ig 1 comnmum 

^0. (ifflig^fe^aifl (PPD 12il/PFD2) t. 

■7;^^7•^;5'1^ (Muxis.i/rMux2) f-v-i-' 
( C P 1 RV^C P 2 ) t S- . ^Mti2iS^-:>m. 

[0067]mi(^fiffi^a^ajfl64{i. x:fjm^ 
8 1 AZitf:8 5 AJw^-^^^T . ai:'3m#8 6 ARV^8 7 
AS:{fJ:*jf$, 

[0068] A:>3x-:J' 80 A^mm^-itfzXijm^8 
lAli. miOfiffl^iS^t@f^aill6 4tCi3V^T. #MA 
*fc=S^S. ~:fj^ "^-f >'H»>^#84AtcJ:-5T. v;^ 
7 0 i&jijg L/i V C O n y 8 2 

n 1 ofiaa®»m:Kai^6 4 (ctjv . ^fjiA:'? t 

=5rS. mi<^ffi^a[iS*iajS6 4{i. A:*m#8 1 A 

<ofiHa**A:^m-f-8 5 Atrxaffi J: 0 tii^■c*v^s t # . 
^yy'T yyiii:f}8 6A^m:f}'ti>. STt. SPiocai 
®^ffc^aill6 4{i. A:^fi-^8 1 A<7)fiHa**A*fi^ 
85A<omeJ:*)i>mtix\^^ht^. iti>y-!ri^y\ii:h 
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